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(C. 41-1) 11. Claims. 

This invention relates to apparatus for obtain 
ing more accurate registration of corresponding 
frame areas when printing motion picture films, 
Or When stripping a color separation layer from 
a multi-emulsion film. The invention is par 
ticularly applicable to imbibition printing in 
which the superimposed films must be held in 
contact for a substantial period while the dye is 
imbibed, and for stripping a color Separation 
layer which also involves a substantial period of 
time to obtain softening of the bond between the 
color separation layer and the negative from 
which it is to be stripped and affixed to another 
film, w 

It is an object of this invention to provide a 
improved apparatus for bringing the correspond 
ing frame areas of the Superimposed films into 
accurate registration; and it is another object of 
the invention to maintain the accurate registra 
tion while the films move beyond the station at 
which the Original registration WaS imposed. 
The films are preferably of the same length 

between sprocket openings at the time of regis 
tration, and feature of the invention relates to the 
treating of one film so as to make its length be 
tween sprocket openings correspond With the 
length of the other film with which it is to be 
brought into contact for the printing or stripping 
operation. Ordinarily the film frame lengths of 
a processed film, Such as a developed negative film 
strip, are shorter than the frame areas of a strip 
of raw film Stock. Even a Small difference in the 
spacings of the sprocket openings of two films is 
objectionable when attempting to obtain accurate 
registration because the differences in Sprocket 
opening spacings are accumulative. 
With this invention, the film having the shorter 

spacings between sprocket tooth openings is 
passed through a bath, which may be water, With 
the temperature coordinated with the rate of 
travel So that the length of the film Will increase 
and cause the spacings between the openingSto 
correspond with those of the other film. 
Another object of the invention is to bring Suc 

cessive film frame areas into accurate registration 
without passing the Superimposed films around 
any abrupt turns at either the registration sta 
tion or immediately beyond the registration sta 
tion. Passage of the film into or out of an abrupt 
turn causes some creeping of one film acroSS the 
other because of the difference in the radius of 
curvature of the two film strips. This invention 
passes the films across a sprocket having regis 
tration pins or teeth that are retractable, and 
that are projected into the sprocket Openings 
with the films substantially tangent to the 
sprocket and with both of the films in immedi 
ate contact with one another beyond the Sprocket 
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and along a substantial run which is free of 
abrupt turns. 
The Sprocket used for this invention, with re 

tractable teeth, is claimed in my copending ap 
plication Serial No. 1,152, filed January 8, 1948. 
Other objects, features and advantages of the 

invention will appear or be pointed out as the 
description proceeds. 

In the drawing, forming a part hereof, in which 
like reference characters indicate corresponding 
parts in all the views. 

Figure 1 is a diagrammatic assembly view of 
apparatus for stripping or printing motion pic 
ture film in accordance With this invention. 

Figure 2 is an enlarged view, partly broken 
away and in section, of the guide means and 
registration pins at the registration Station of 
Figure 1, the section being taken along the line 
2-2 of Figure 3. 
Figure 3 is an enlarged sectional view taken on 

the line 3-3 of Figure 2. 
Figure 4 is a greatly enlarged sectional view 

showing the operation of the Sprocket in pro 
ducing registration of the film strips. 

Figure 5 is a greatly enlarged sectional view 
taken on the line 5-5 of Figure 3. 
The apparatus shown in Figure 1 includes a 

reel O that holds an unprocessed film to Which 
one of the color separation emulsions of the nega 
tive is to be transferred. This reel is Supported 
by a bracket from a main frame 2 of the 
apparatus. On another reel f5 there is wound a 
negative film having different color separation 
emulsions bonded to it. 
The reel 5 is supported by a bracket 6 from 

a tank 7 which is connected with the main frame 
2. The film or film strip 20 from the reel. 5 

passes between feed rolls 2 f, one of which has 
sprocket teeth which engage with Sprocket tooth 
openings in the film strip 20. From the feed rolls 
2, the film 20 passes around idler rolls 23 and 
24 at the upper and lower portions of the tank. 
There may be a plurality of coaxial rolls 23 at the 
top of the tank and corresponding coaxial rolls 24 
at the bottom of the tank for obtaining a number 
of loops of the film 20 in the tank T. This is a 
well known expedient in the motion picture art 
for keeping the film immersed for a Substantial 
period even though it is traveling at a relatively 
rapidlinear speed. . 
The tank T. contains liquid that will softe 

the bond between the outside color Separation 
emulsion of the film 20 and the next underlying 
emulsion. Passing through the liquid in the tank 

causes the film 20 to soften and stretch Slightly 
so that the spacings of its Sprocket openings cor 
respond with those of the film from the reel 0. 
The effectiveness of the liquid in the tank 1 de 
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pends not only upon the length of time that the 
film is in the liquid, but also upon the tempera 
ture of the liquid. Since the Speed of travel of 
the film is determined, at least to Some extent, 
by the available distance between the registra 
tion station and the apparatus at which the films 
are moved out of contact with one another be 
yond the registration Station, the tank 
equipped with coils 23 for controlling the tem 
perature of the liquid in the tank. This tempera 
ture is coordinated with the Speed of film travel 
so as to obtain the desired increase in film length. 

After passing beyond the last roll 24, the film 
20 travels around a sprocket 28, and the deflected 
run of the film around the sprocket 28 can be 
kept under some tension as an aid in Stretching 
the softened film to the same inter-Sprocket 

- opening length as the film 2. 
The unprocessed film 30 from the reel 9 

passes around a guide roll 33 and then upward 
to a registration station which is indicated gen 
erally by reference character 35. The negative 
film 20 passes around a guide roll 34 which brings 
the films 2 and 39 into contact with One another 
immediately below the registration station 35. 
At the registration Station 35 there is a Sprocket 

36 with teeth for engaging the Sprocket openings 
in the superimposed films 2 and 38; and the 
films are held against the Sprocket 36 by a roll 
38 supported by a bell crank 39 which rocks about 
a pivot A extending from the main frame 2. 
In order to obtain a uniform pressure between 
the roll 38 and the films 20 and 38, a weight 42 
is placed on the horizontally extending arm of 
the bell crank 39. This Weight can be adjusted 
toward and from the pivot 40 to control the 
preSSure exerted by the roll 38. 
There are Successive pairs of guide rolls 45 and 

46 beyond the registration station 35. These 
guide rolls 45 and A6 maintain the run of the 
films substantially straight and tangent to the 
Sprocket 36, and Supply a wringing action to 
press the films tightly into contact as the films 
move beyond the registration station. Feed rolls 
47 and 48 pull the films 20 and 39 through the 

. Successive passes between the guide rolls 45 and 
46. The roll 48 has teeth for engaging the 
Sprocket openings in the films. 
The Sprocket or toothed roller 48 imparts a 

constant tension to the films. This result can 
be attained by driving the sprocket 43 through a 
friction clutch, but preferably by mounting the 
Sprocket 48 on a slide movable in the direction 
of the films and provided with a counter weight 
and pulley arrangement to assure the constant 
tension. Since sprocket 48 is driven by a chain, 
enough slack and a spring loaded idler will drive 
regardless of slight variations in the length of 
film between the registration station and this 
Sprocket, 
Beyond the feed rolls 47 and 48, the films 20 
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Ward from the wheel 50 into a frame 53 that 
holds a tank 5A in which the films are separated 
from one another. The films 3 travels around 
rolls 55 and toward the right hand end of the 
tank 54 whereas the other film 20 travels around 
collis 56 and toward the left hand end of the tank 
54. The tank 54 is filled with water to a level 
above the region at which the films 20 and 30 
move out of contact with one another. The 
actual stripping of the emulsion is thus carried 
on under Water. 
Within the frame 53, the separate films 3 and 

28 travel up and down around rolls 56 and 58, 
respectively; and pass adjacent to Spray nozzles 
59 from which water is projected to wash the 
films. 
The distance that the films 20 and 39 travel 

from the registration station 35 to the Stripping 
tank 54 is coordinated with the speed at Which 
the feed rolls are driven so as to allow time for 
the color separation emulsion bond to Soften and 
for the emulsion to adhere firmly to the film 30 
to which it is being transferred. 
The films 20 and 30 pass from the guide rolls 

in the frame 53 to other guide rolls in dryers 60 
and 6, the film 20 being dried in the dryer 6f 
and the film 30 being dried in the dryer 60. Be 
yond the dryers, the films 20 and 30 are wrapped 
around reels 62 and 63 respectively. These reels 
are driven by any conventional Wind-up mecha 
nism, the illustration of which is not necessary 
for the complete understanding of this invention, 
In order to obtain accurate control and coordi 

nation of the speed of all of the feed rolls, power 
is preferably supplied to all driven rolls from a 
common motor. In the illustrated construction, 
an electric motor 65 drives a speed reducer 66 
through a belt 67. A sprocket 69 at the low Speed 
end of the speed reducer 66 drives a chain 70 
through which power is transmitted to a shaft 

f. The sprocket 36 is secured to the Shaft 7, 
and there are other sprockets 73 also Secured to 
the shaft for driving chains 74 through which 
power is transmitted to the feed rolls 2 ?, 47 

. and 8. 
The speed reducer 66 also drives a chain 76 

which rotates the rolls 56 in the upper portion of 
the frame 53, and also rotates rolls 8 in the 
dryers 58 and 59, the left hand roll 78 being 
driven directly from the chain 76, and the other 
roll 8 being connected together by short chains 
8 extending between sprockets on the ends of 
the shafts to which these rolls 8 are Secured. 

and 30 pass around a large wheel 50 Supported . 
by axle 5 from the main frame 2. The radius 
of the wheel 50 is so large in proportion to the 
thickness of the film 20 that the percentage differ 
ence in the radii of curvature of the films 2 and 

65 

30, when passing over the wheel 50, is so small 
that it does not cause the films to creep with 
respect to one another. The travel of the films 
20 and 30 around the wheel 50 is not an “abrupt' 
turn, and the only purpose of the wheel 5) is to 
locate the different parts of the apparatus in 
more convenient relation to one another and to 
cut down the Space needed for the apparatus. 
The Superimposed films 20 and 30 travel down 

70 
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The apparatus shown in Figure 1 can also be 
used for imbibition color printing where accurate 
registration and the maintaining of Such regis 
tration is highly important. When used for in 
bibition printing, the matrix is wrapped around 
the reel 5 and is advanced exactly the same Way 
as the film strip 30, but the tank is filled with 
a liquid dye instead of the emulsion bond Sol 
went employed when the apparatus is used for 
Stripping. 
The apparatus is also suitable for making 

black and white prints, but the maintaining of 
accurate registration is not necessary after the 
films for such prints pass an exposure Station 
located at the registration station 35. When 
making black and white prints, the negative film 
is wound on the reel 5 and the tank 7 is filled 
with Water. By passing the negative through 
water at a controlled temperature, the negative 
can be made to stretch so that the spacings of its 
sprocket openings correspond with those of the 
raw film stock wound on the reel 0. 
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The registration station 35 with the film guide 

means, for maintaining the Superimposed film 
strips substantially tangent to the Sprocket 36 
from which the registration teeth are projected, 
can be used without the tank 7 if the film strips 
are originally of equal length between Sprocket 
openings. Unprocessed film strips can be shrunk 
under proper conditions to correspond in Sprocket 
opening spacing with films that have been proc 
essed. When a particular negative is to be 
printed, a gage can be used to measure the Spac 
ing of its sprocket openings, and unprocessed 
film for printing or stripping can be gaged and 
selected for its equal sprocket opening Spacing. 
The feature of this invention by which one film 
is treated to bring its length to that of the other 
film has the important advantage, however, that 
it permits the invention to be used with any stock 
which happens to be available and does not re 
quire as much inventory. 
In the event that the original films are of the 

same length, and one of the films has to be passed 
through a die or solvent in the tank , a water 
bath can be provided for the film 3 so as to 
maintain the spacings of the Sprocket openings 
equal. In rare instances where the raw film 
stock has shrunk to Such an extent that its 
Sprocket opening spacings are leSS than those of 
the processed film with which it is to be used, the 
unprocessed film is subject to a greater expansion 
than the other film by passing it through a Warn 
bath or by having enough loops of the film in the 
bath so that it is submerged for a greater length 
of time than the other film. 
The construction of the Sprocket 36 is shown 

in Figures 2 to 5. The Sprocket comprises a hub 
90 and a body portion that includes two parallel 
spaced flanges 92 that are preferably integral 
with the hub 90. Each of the flanges 92 has 
Sprocket teeth around its periphery, and in the 
construction ShoWn certain Sprocket teeth 94 are 
integral with the flange 92, whereas other 
Sprocket teeth 95 are movable in a radial direc 
tion. Every fourth tooth is a movable tooth in 
the structure illustrated. 

Since Standard notion picture film has four 
Sprocket openings for each film frame area, the 
construction with every fourth tooth movable 
provides a movable sprocket tooth 95 for each 
film frame area. These movable sprocket teeth 
Serve as registration pins for bringing the frame 
areas of the films 20 and 3) into accurate regis 
tration for printing or Stripping. 

Each of the movable teeth or pins 95 slides in 
a guide slot 0 in the adjacent flange 92 and is 
the movable teeth or pins 95 are held in their 
guide slots by a retaining ring 03 that is at 
tached to the fiange 92 by Screws 4. The lower 
end of each of the movable teeth or pins 95 has 
a downwardly extending projection G6 that is 
located radially inward from the flange 92, and 
that fits into a slot 97 of a cam 08. 
There is a cam 08 on each side of the sprocket, 

and each can fe8 is rigidly secured to a station 
ary supporting structure 9. 
Cr' pins 95 are preferably of rectangular Section 
and the slotS 9A are of Substantially similar 
crOSS Section and provide bearing surfaces in 
which the pins 95 are free to slide while being 
held against turning in the guide slots . The 
projection C6 at the lower end of each of the 
movable teeth Or pins 95 serves as a can follower 
and is preferably of circular cross section. 
The can slot 0 is circular around most of its 

extent and has its center of curvature on the axis 

The movable teeth 
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of rotation of the sprocket, The can slot foll de 
parts from its circular curvature throughout the 
relatively Small length of its circumference im 
mediately under the roll 38. By having the high 
part of the cam slot 07 of shorter effective 
length than the frame areas of the films, the 
movable teeth of the sprocket 36 impose regis 
tration on only one pair of Superimposed frame 
areas at a time. This feature makes it possible 
to obtain accurate registration even though there 
are Some slight differences in the spacing between 
the sprocket openings of the two films. When the 
apparatus is used for printing a positive film by 
exposure to light through a negative film, the ex 
posure station can be located at any desired re 
gion between the registration station and the 
upper feed rolls 4 and 48. 
Figure 4 shows the shape and operation of the 

imovable teeth or pins 95, and illustrates also the 
way in which the films 2 and 30 are advanced by 
the integral sprocket teeth 94. The clearances 
around the Sprocket teeth in the Sprocket Open 
iings of the films are exaggerated in Figure 4 for 
clearer illustration. 

It will be apparent from Figure 4 that the in 
tegral sprocket teeth 94 contact with the forward 
edges of the sprocket openings in the films 29 and 
32 to advance the films in accordance with the 
rotation of the sprocket 36. These teeth 94 fit 
loosely in the sprocket openings and therefore do 
not maintain the film frame areas in register. 
The teeth 95 have tapered upper ends that fit 
loosely in the sprocket openings of the films while 
the positions of these movable teeth or pins 95 
are under the control of the circular portion of 
the cam track O. 
As each pin 95 approaches the registration 

station, the pin is thrust radially outward into the 
position of the upper pin 95 in Figure 4, and when 
in this position, the pin 95 fits Snugly in the 
sprocket openings of the films 20 and 3) and com 
pels registration of the film frame areas at the 
region of tangency of the films 20 and 39 with the 
sprocket 36. As the pin 95 travels beyond the 
region of tangency, it is pulled inward again by 
the shape of the cam track O. 

It is a feature of the invention that the films 
28 and 3) are substantially tangent to the Sprock 
et 36, and it is another feature of the invention 
that the Sprocket 36 imposes registration on only 
one film frame area, at a time. 
The preferred embodiments of the invention 

have been illustrated and described, but changes 
and modifications can be made and Some features 
can be used alone or in different combinations 
without departing from the invention as defined 
in the claims. 
What is claimed is: 
1. Apparatus for treating motion picture film 

Strips having Spirocket openings, said apparatus 
comprising a device for treating a film strip to 
make its length between sprocket openings sub 
Stantially equal to that of another film strip, 
guide means that bring the film strips into initial 
contact with one another, a registration station 
in mediately beyond the region at which the film 
Strips are brought into contact with one another, 
guiding means between which the two film strips 
pass at the registration station with the film strips 
in contact with one another and with at least 
one surface of the guiding means in contact with 
One of the film strips and movable with the film 
Strip, retractabie registration teeth in the surface 
of the guide means that moves with the film strip, 
mechanism that moves the retractable registra 
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tion teeth Selectively into and out of full engage 
ment with Sprocket openings of the film strips as 
Successive portions of the film strip reach the 
registration station, said registration teeth being 
of a size to engage fully the Sprocket openings of 
the film Strips for compelling accurate registra 
tion of frarine areas of the respective film strips, 
and other guide means for the film strips beyond 
the registration station with contact surfaces that 
guide the strips without affecting the registration 
in parted to the film strips by the retractable 
teeth. 

2. Treating apparatus for motion picture films 
having corresponding rows of Sprocket openings, 
Said apparatus comprising a device for treating 
One film to make its length between sprocket, 
openingS Substantially equal to that of the other 
film, guide means that bring the film strips into 
initial contact with one another, a station imme 
diately beyond said guide means at which suc 
ceSSive film frame areas of the respective films 
are brought into accurate registration, guiding 
means at the registration station including a 
Sprocket that turns to advance the films, teeth 
On the Sprocket angularly spaced around the pe 
riphery of the Sprocket for engaging the sprocket 
openings of the films, at least Some of said teeth 
being of a size to fit fully in the sprocket tooth 
openings, means that operate in timed relation 
with the revolutions of the sprocket for projecting 
and retracting the full fit teeth, and other guide 
ineans for the film strips beyond the registration 
station with contact surfaces that guide the strips 
without affecting the registration imparted to the 
fina Strips by the retractable teeth. 

3. Apparatus for advancing superimposed mo 
tion picture film strips with respect to a registra 
tion station, Said apparatus including a device 
that treats one film strip to make the length of 
its respective frame areas correspond to that of 
the other film strip, guide means that bring the 
film Strips into initial contact with one another 
ahead of the registration Station, a guiding means 
adjacent to the registration station, a Sprocket 
aSSociated with Said guiding means, registration 
teeth angularly spaced around the periphery of 
the sprocket, said registration teeth being of a 
size to fit fully into the sprocket openings in the 
Superiniposed film Strips, caim means that dis 
place the registration teeth into and out of en 
gagement with the film Sprocket openings as the 
Sprocket turns, said cam means having an ef 
fective displacement region shorter than the 
spacing of the registration teeth. 

4. Apparatus for Stripping or printing colored 
notion picture film Strips having Sprocket open 
ings, said apparatus comprising a device through 
which the Shorter of Said film Strips passes to in 
crease its length between Sprocket openings to 
that of the other film, guide means that bring 
the film strips into initial contact with one an 
other, a registration station through which the 
film strips pass in superimposed relation to one 
another, a Sprocket at the registration Station, 
means through which driving power is Supplied 
to the Sprocket for advancing the film strips, said 
Sprocket having teeth angularly Spaced around its 
periphery for engaging the Sprocket openings of 
the film Strips, Some of the Sprocket teeth fitting 
freely into the sprocket openings and others of 
the Sprocket teeth being of a size to fit fully into 
the Spocket openings and impose exact registrar 
tion of Successive film frame areas, mechanism 
that moves the full fit teeth radially in the 
Sprocket into and out of full engagement with 
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8 
Sprocket openings in the films as predetermined 
openings reach the registration station, and other 
guide means for the film strips beyond the regis 
tration station with contact surfaces that guide 
the Strips without affecting the registration in 
parted to the film strips by the retractable teeth. 

5. Stripping apparatus for color films, includ 
ing in combination, a device for increasing the 
length of a raw film strip, from which a color 
Separation layer is to be transferred, so that the 
Spacing of Sprocket openings in the raw film strip 
is equal to the Spacing of corresponding sprocket 
Openings of the other film, a tank of liquid 
through which said raw film strip passes to re 
ceive an immersion in a liquid that softens the 
bond of the color Separation layer that is to be 
Stripped, guide means that bring the film strips 
into initial contact with one another, a registra 
tion Station immediately beyond the region at 
which the film strips are brought into contact 
With one another, apparatus for moving full fit 
registration pins into and out of the sprocket 
openings of successive film frame areas as said 
Openings reach the registration station, guide 
Imeans beyond the registration station along 
Which the films paSS without abrupt turns and 
without affecting the registration imparted to the 
films by the retractable pins, the iength of the 
guide means being coordinated with the intended 
rate of travel of the films to allow time for soften 
ing of the bond of the color separation layer, a 
Stripping tank that holds liquid through which 
the fins paSS, guide means that separate the 
films under the liquid in the stripping tank, and 
a dryer beyond Stripping tank and through which 
the films paSS as they come from the stripping 
tank. 

6. In film treating apparatus of the class 
Wherein a motion picture film is passed through 
a liquid tank to make the Spacings of the sproeket 
openings equal to those of another film and in 
which feed rolls advance the film through a leg 
istration station, the feed rolls being driven by 
an adjustable speed drive and the liquid through 
Which the film is passed having a temperature 
control device, the combination with said regis 
tration Station guides that hold two film strips in 
Superimposed relation with one another, re 
tractable pins at the registration station, inecha 
nism for moving registration pins into position to 
compel registration of successive superimposed 
film frame areas, one at a time, as said successive 
film frame areas pass a predetermined location 
at the registration station, said mechanism in 
cluding an element that displaces each retractable 
pin into and out of registration producing posi 
tion during a movement of the Superimposed film 
Strips that is Substantially less than the ength of 
a film frame area of said film strips. 

7. In film treating apparatus of the class 
Wherein a Sprocket with film engaging teeth is 
retracted at a predetermined speed and the 
Shorter of the film is pulled through a tank of 
liquid ahead of the sprocket to increase the film 
length and make the spacings of the sprocket 
openings correspond with those of the other film, 
and the temperature of the liquid in the tank is 
controllied in accordance with the speed of the 
Sprocket, the combination in said sprocket of an 
gularly Spaced teeth in position to engage sprock 
et Openings of the Superimposed motion picture 
films, at least Some of the sprocket teeth being of 
a croSS Section that fits fully into the sprocket 
Openings for compelling registration of corre 
Sponding frame areas of the films, mechanism for 

  



2,551,689 
9 

projecting and retracting the teeth that fit fully 
into the Sprocket openings, said mechanism in 
cluding an element that displaces each retract 
able tooth into and Out of registration producing 
position during a peripheral arc of movement of 
the sprocket substantially less than the length of 
a film frame area of Said filns. 

8. In apparatus for stripping or imbibition 
printing of motion picture films having Sprocket 
teeth openings, and in which one of the films is 
pulled through a liquid taink and both films are 
advanced at the same speed by feed rollers, the 
liquid tank having a temperature control device 
coordinated with the speed of the feed rolls for 
causing the film that passes through the tank to 
be increased in length until the spacings of its 
Sprocket tooth openings are equal to those of the 
other film, and the film frame areas of the re 
Spective films are brought into superimposed re 
lation with one another at a registration station, 
the combination with said registration station of 
a Sprocket at the station, guide means ahead of 
and beyond the registration station in position to 
hold at least one of the films substantially tangent, 
to the Sprocket as the films move toward and be. 
yond the sprocket, guide means holding the films 
against the Sprocket, angularly spaced teeth 
around the periphery of the sprocket in position 
to engage with the sprocket tooth openings of the 
films, some of the sprocket teeth fitting freely into 
openings of the films and others of the Sprocket 
teeth being of a cross section that fits fully into 
the openings to compel accurate registration of 
the corresponding film frame areas of the respec 
tive films, bearings located in the sprocket and in 
which the full fit teeth are radially movable to 
project and retract these teeth with respect to the 
film onenings, and cam means associated with the 
movable teeth of the sprocket, said can means 
having an effective displacement Zone substan. 
tially leSS than the length of the individual frame 
areas Of the film. 

9. In film treating apraratus in which films 
having corresponding tooth openings are brought 
into Superimposed relation with one another, and 
guides holding the superimposed strins substan 
tially tangent to a sprocket that advances the 
Superimposed film strips, the improvement that 
comprises teeth at angularly spaced locations 
around the periphery of the snrocket in position 
to engage the openings in the films, at least, some 
of the Sprocket teeth being of a cross section to 
fit fully the film openings to compel accurate reg 
istration of corresponding frame areas of the 
filns, the full fitteeth being movable radially with 
respect to the sprocket, apparati is for advancing 
and retracting the teeth in timed relation with 
rotation of the Sprocket, said apparatus including 
an element that displaces and retracts each re 
tractable pin into registration producing position 
during a movement of the superimposed films 
that is Substantially less than the length of a 
film frame area of said films, and guides ahead of 
and beyond the sprocket in position to hold at 
least One of the films substantially tangent to the 
Sprocket and to hold both of the films in contact 
with one another after they pass beyond the 
Sprocket without affecting the registration im 
parted to the films by the retractable teeth of the 
Sprocket, the diameter of said sprocket being co 
Ordinated with the tooth spacing so that the next 
Successive tooth of the sprocket enters a film 
Opening before each tooth has withdrawn entirely 
from the preceding film opening that it engaged. 
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10 
tus of the class wherein motion picture films hav 
ing Sprocket tooth openings for treating, and one 
film is treated to change its length. So that the 
Spacings of its sprocket tooth openings corre 
Spond with the Spacings of the sprocket openings 
of another film before the films are brought to 
gether in Superimposed relation at a registration 
station, the combination with said registration 
station of a sprocket located at the registration 
Station, teeth on the sprocket angularly Spaced 
around the periphery of the Sprocket, at least 
Some of the teeth being of a cross section to fit 
fully into the sprocket tooth openings of the films 
for compelling exact registration of the corre 
sponding frame areas of the respective films, 
mechanism for noving the full fit teeth with re 
spect to the periphery of the sprocket to project 
the teeth into the film openings and to retract the 
teeth fron the filn openings, Said mechanism in 
cluding an eleinent that displaces and retracts 
each full fitting tooth into and out of registra 
tion producing position during a movement of 
the Superimposed films that is substantially less 
than the length of a film frame area of Said films, 
guide means that hold at least one of the films 
substantially tangent to the sprocket and other 
guide means that hold both of the films in con 
tact with one another beyond the sprocket with 
out affecting the registration imparted to the 
films by the retractable teeth of the sprocket, said 
other guide means extending for a substantial 
distance beyond the sprocket without abrupt 
change in direction so that there is ample time 
for the softening of an emulsion band or the in 
bibing of dye before the Superimposed films are 
required to make an abrupt turn in their direc 
tion of travel. 

11. Film stripping apparatus for film strips 
that have sprocket openings, said apparatus 
comprising guide means that bring the film Strips 
into initial contact with one another, a registra 
tion station immediately beyond the region at 
which the film strips are brought into contact 
with One another, a sprocket at the registration 
station with teeth, at least Some of which alre 
movable to project them into the sprocket open 
ings and retract them from the sprocket openings 
in accordance with a predetermined cycle, the re 
tractable teeth being of a cross section to fit fully 
in the sprocket openings of the film strips when 
the teeth are completely engaged with the Sprock 
et openings, guide means holding the Strips 
tangent to the sprocket, the diameter of said 
sprocket being coordinated with the tooth spacing 
of the sprocket so that the next successive tooth 
of the Sprocket enters a film opening before each 
tooth has withdrawn entirely from the preceding 
film opening that it engaged. 
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